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We, Texaco Development Corporation, 
a Corporation organized and existing under 
the laws of the State of Delaware, United 
States of America, of 135 East 42nd Street, 
New York, New York 10017, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement: — 

The present invention relates to a fire 
resistant container having a heating com- 
position therein. More particularly, the 
present invention is concerned with the use 
of heating compositions for the protection 
of growing crops and plants during inter- 
mittent and/or extended periods of cold 
weather. 

Many methods have been proposed to pro- 
vide protection to growing crops, and/ or 
plants against cold weather damage. These 
known methods generally provided for the 
burning of a liquid fuel such as diesel or 
fuel oil, or a gaseous fuel such as natural 
gas or liquified petroleum gas (LPG) in the 
growing area or orchard during periods of 
actual or anticipated cold weather. Distribu- 
tion- of the heat produced by the burning 
fuel throughout the growing area f requendy 
was accomplished by machine driven blowers 
or fans or oy a pipe line distribution system 
in contact with or buried just below the 
surface of the earth and provided with suit- 
able risers above fround to heat the area 
surrounding the crop or orchard 

Such liquid fuel systems are objection- 
able because of the fire danger of spilled fuel. 
Another disadvantage is that the spilled 
liquid fuel is harmful to the tree root system. 
Underg round and surface pip e lines distribu- 
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tion systems are not satisfactory because 
mechanical and cultivating equipment can- 
not be easily moved throughout a growing 
area having a pipe line system. Moreover, 
such systems are costly to install and main- 
tain. Another known method of providing 
heat to the growing area especially in 
orchards comprises individual stack type 
liquid fuel burners. This method avoids the 
objection of the pipe line heat system but 
tt too is not completely satisfactory. Such 
fuel burners do not provide a uniform 
amount of heat to the growing area, par- 
ticularly in an orchard wherein the lower 
portion of the tree is likely to receive too 
much heat therefrom while too little heat 
is provided for the upper portion of the tree 

Smudge pots have also been used but they 
are not satisfactory because of the large 
number of units required for a given area, 
the large fuel consumption thereof, and the 
relatively small temperature increase pro- 
duced thereby. In addition, these devices are 
not effective except at relatively low heights, 
thus severely limiting their use in orchards. 

It has been found that the above disad- 
vantages of the present method of starting 
fires and protecting crops and plants from 
cold weather damage can be overcome or 
materially decreased by the use of a fire 
resistant container having an open end and 
a heating composition consisting essentially 
of 90 to 99.9% by weight of a wax com- 
ponent containing 0.1 to 10% by weight a 
buoyant particulate material component in 
contact with said wax in said container 

As used in the specification and claims, 
the term buoyant particulate material" re- 
fers to a particulate substance contain- 
ing sufficient entrapped air not readily dis- 
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placeable therefrom to permit it to float at 
or near the surface of molten wax. In bne£ 
the material must have a bulk density less 
fhan that of the particular molten wax com- 
5 ponent used in the composition. 

One of the features of the heating com- 
position used in the present invention is its 
~* ability to spread the flame from the point of 
ignition over the entire exposed surface of 

10 the composition. This feature is attributable 
to the buoyant particulate material compon- 
ent in co-operation with the wax component 
This spreading power produces an increased 
amount of light and heat in comparison with 

15 wax of similar size and shape without the 
buoyant particulate material component 
The ability of the composition to spread the 
flame from the point or place of ignition over 
the entire exposed surface of the composi- 

20 tion causes the more difficult combustible 
materials disposed in the fire bed in and 
about the composition of the present inven- 
tion to be ignited much more rapidly and 
begin to bum sooner. Thus, the resulting 

25 ignited, less readily combustible materials 
are not as likely to become extinguished by 
external forces such as wind and/or rain. 
Consequently, the ignited fire bed is more 
likely to continue burning. 

30 When used to protect growing crops and 
plants against cold weather damage, this 
spreading ability also provides a ready means 
of igniting the top surface of the wax in the 
container and release of a relatively large 

35 amount of heat therefrom in a short time. 
The heating composition is placed in an 
outer container or envelope having a rela- 
tively slower burning rate than the burning 
rate of the composition (a) to prevent the 

40 liquid wax formed during the burning period 
from flowing down the sides of the shaped 
composition and away from the composition; 
and (b) to permit substantially unrestricted 
access of air to the burning surface through- 

45 out the burning period thus helping to pro- 
vide a relatively uniform rate of burning for 
the composition. 

Suitable containers for the composition can 
be prepared in a manner well known in the 

50 art of container manufacture from paper 
stock, cardboard, fibre board and the like. 
More specifically, it has been found that suit- 
able containers include corrugated paper or 
seamless cardboard containers that may be 

55 externally covered with a light gauge metal 
foil (e.g. aluminium) or externally coated 
ings may be applied to the container by 
with a fire resistant coating such as a sodium 
silicate or an ammonium dihydrogen phos- 

60 phate or a fire resistant paint These coat- 
spraying, dipping, painting or a combination 
of such methods 

In general the thickness of the metal toil 
around the outside of the container can vary 

65 from about 0.0002 to about 0.005 inch. A 



metal foil thinner than about 0.0002 inch or 
thicker than about 0.005 inch is not satisfac- 
tory for a heating composition designed to 
provide adequate protection to crops and 
plants against cold weather damage. Use of 70 
a thinner foil is likely to result in collapse 
of the container sidewalls during the burn- 
ing period. A thicker foil will adversely re- 
tard the burning rate of the composition 
since the container walls will not be con- 75 
sumed during ignition at a rate sufficiently 
rapid to permit substantially free access of 
air to the burning surface. 

A particularly preferred container is a 
cylindrical open top kraft seamless convolute 80 
container with a wall thickness between 
about 0.01 and 0.108 inch having a 0.00035 
inch to 0.0015 inch aluminium foil coating 
on the outside thereof, and a metal bottom. 
The side walls of such a container burn at 85 
a rate slightly less than the burning rate of 
the composition and are consumed during 
ignition. t . . 

It has been found that untreated (non- 
chemically fire resistant) containers or non- 90 
metallic foil covered containers as well as 
metalic containers (e.g. of the tin can type) 
are not satisfactory containers for use in the 
present invention. The non-fire resistant or 
non-metal foil containers burn too rapidly. ' 95 
The metal containers provide erratic burn- 
ing rates due to restricted air supply during 
die latter stages of burning. 

The particular size and/or shape of the 
heating composition of the present invention 100 
is somewhat dependent on the particular end 
use and the method of. manufacture. 

The heating composition and the container 
therefor to protect growing crops and plants _ 
also may be of any convenient size and/or 105 
shape. In general it has been found that a 
substantially cylindrical or rectangular shape 
is the most convenient and satisfactory in 
most instances. The size is determined to a 
large extent by the heat evolution and burn- 110 
ing time desired, i.e. the longer the desired 
burning time, the greater the depth and the 
greater the heat evolution, the larger the 
surface area. Alternatively, one can employ 
one or more of the smaller sized composi- 115 
tions, igniting them at spaced intervals or 
time to accomplish substantially the same 
results as with the more bulky composition. 
It has been found that rectangular shaped 
containers measuring about 8 by 8 by 8 120 
inches and filled nearly to the top thereof 
with the composition of the invention includ- 
ing a petroleum wax of about 150°F. melt- 
ing point will burn on an average of about 
8-10 hours. t _ 125 

The wax component of the composition 
of the present invention can be a natural 
animal 0 r mineral wax, a petroleum wax, 
or a synthetic wax as well as mixtures of ^ 
any of the above types of wax. 1 30 
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The term "wax" in the specification and 
claims is employed in a generic sense to de- 
fine both natural waxes, synthetic waxes and 
substances chemically similar to waxes, wax 
5 substitutes and wax equivalents. Among such 
substances are the hydrocarbon waxes in- 
cluding^ ceresin, ozocerite, and macrocrystal- 
line types such as wax tailings, mi tr al bees- 
wax and the like, vegetable waxes such as 
10 carnauba, montan and others* and animal 
waxes such as stearin, setaric acid, beeswax, 
tallow, spermaceti and the like. Also, syn- 
thetic waxes such as hydrogenated montan 
wax and higher alcohols. 
15 The preferred wax component is a petro- 
leum wax and may be paraffin or a micro- 
m crystalline wax or a mixture thereof. Such 
waxes are normally solid at room tempera- 
ture and are composed mainly of long chain 
J 20 aliphatic hydrocarbons. 

The paraffin wax can be a crude slack 
w*\ that may be partially refined, a scale 
*ax. a refined wax or a mixture of such 
»*axev The microcrystalline wax can be a 
25 tank bottoms wax, a residual microcrystal- 
line wax or a mixture of such waxes. Typi- 
cal physical properties for a suitable paraffin 
* ax include a melting point temperature of 
IX'K and an oil content of about 15%. 
30 Tfcurably. the melting point temperature 
the wax used in the present invention 
vhmild he between about 100° and 200°R, 
preferably about 120° to 180°, to achieve 
furl) rapid melting of the wax and assist in 
35 spreading the flame from point of ignition 
to the adjacent exposed surfaces. While 
waxes having a melting point temperature 
of less than 100°F. and greater than 200°F. 
can be used, such waxes do not perform as 
40 well as the 120° to 180°F. melting point tem- 
perature waxes in the composition of the 
present invention. 

Representative buoyant particulate 
materials that perform satisfactorily in the 
45 beating composition of the present invention 
include expanded vermiculite, shredded cork, 
perlitc. pumice and mixtures of perlite with 
vermiculite or cork ot pumice. Another satis- 
factory buoyant particulate material is a 
50 plurality of hollow glass spheres having a 
j. typical average diameter of about 100 
micron* (.04 inch) sold under the Trade 
Name "Microballoons" by Sohio Chemical 
Company. A particularly preferred buoyant 
* 55 material is perlite, (volcanic glass), especially 
the expanded form, Perlite provides a 
superior wicking action. Perlite is more fully 
described in "Encyclopedia of Science and 
Technology*', McGraw Hill, Vol. 10, 1960, 
60 at page 21. Ground cork particles are 
adaptable for the covered compositions of 
the invention because the burning composi- 
tion can be easily extinguished by pushing 
the cork particles below the upper surface 
65 of the liquid wax. When released, the 



buoyant particles bob up to the top level of 
the liquid wax and are readily usable again 
when the composition is re-ignited. Expanded 
rice, corn, wheat and oat grain cereals are 
unsatisfactory buoyant particulate materials 
in the composition of the invention as well 
as other buoyant materials such as buck- 
wheat hulls, pine wood charcoal and granu- 
lated balsa wood. 

As stated above, the heating composition 
broadly comprises from about 90 to 99.9 per 
cent by weight of wax and 0.1 to 10 per 
cent by weight of buoyant particulate 
material A preferred range is from 97 to 
99 per cent wax and 1 to 3 per cent when the 
buoyant particulate material is cork, vermi- 
culite or pumice since this range shows the 
most satisfactory uniform burning rate for 
these materials. 

A preferred range for the perlite and the 
microballoons species as well as mixtures of 
perlite with the other satisfactory materials 
is about 0.1 to about 5% by weight, the 
balance comprising wax. 

The particle size of the buoyant particu- 
late material should be in the range of from 
about 0.005 to 1.0 inch with a range between 
about 0.01 and 0.3 inch being preferred. The 
particularly preferred particle size range for 
perhte is from about 0.01 to 0.1. The pre- 
ferred range permits uniform spreading of 
the flame from the point of ignition to the 
remaining exposed surfaces while providing 
sufficiently small particles for ease of com- 
pounding. 

The heating composition of the invention 
in the container can be prepared for use in 
several ways. For example, the container 
can be substantially filled with the hot wax 
material, and during cooling the buoyant 105 
particulate material can be added thereto 
so as to concentrate the buoyant material in 
or near the exposed end portion of die wax. 
Preferably, the buoyant particulate material 
is placed in the empty container, then the no 
wax added and allowed to cool 

The heating composition can be ignited in 
a known manner such as, for example, by 
use of a match, a blow torch, and the like. 
It has been found that the covered heating 115 
composition can be readily ignited by pour- 
ing into the container a small amount of 
volatile, flammable fuel such as a 50/50 mix- 
ture of isooctane and kerosene and applying 
a lighted match or taper thereto. There may 
be an ignitible wick having an end portion 
accessible for ignition. 

Following is a description by way of ex- 
ample of methods of carrying out the prac- 
tice of the present invention. 

Example 1 

A one gallon motor oil can container 
measuring 6.5 inches in diameter and 7.75 
inches high, externally covered with 0.00035 
inch thick aluminium foil, was charged with 130 
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40 parts of expanded Yermiculite. The vermi- 
culite was composed of the following sized 
particles, 43% smaller than 0.265 inch but 
larger than 0.079 inch; 54% smaller than 
5 . 0.079 inch but larger than 0.016 inch; 3% 
smaller than 0.016 inch. There was added to 
- the container 2940 parts by weight of petro- 
leum wax C (average melting point tem- 
perature of about 150°F.) that had been pre- 

10 viously heated to 170°F. During addition 
of the hot wax, the vermiculite floated to the 
top thereof. When the wax had cooled to 
room temperature the vermiculite formed a 
substantially continuous top layer or crust 

15 on the wax. The container was placed out- 
doors, 20 ml of a 50/50 mixture of isooctane 
and kerosene was poured on top of the ver- 
miculite, and ignited with a blow torch. The 
container burned at a satisfactory rate for 

20 about 7 hours. During the burning period 
the vermiculite remained floating m the 
liquid wax. 

Example 2 
A container, similar to the one described 

25 in Example 1, except that it was only 4 
inches high, was charged with 20 parts of 
ground cork. The cork particles were smaller 
than 0.07 inch and larger than 0.016 inch. 
There was added about 1500 parts by weight 

30 of hot petroleum wax Q The cork particles 
floated to the top of the added liquid wax 
and formed a crust like layer thereon when 
the wax cooled to room temperature. The 
container was placed outdoors and ignited 

35 in the manner described in Example 1, using 
the isooctane/kerosene mixture and the blow 
torch. The flame spread over the exposed 
surface readily and the container burned at 
a satisfactory rate. 

40 Example 3 

Expanded vermiculite in an amount of 90 
parts by weight was charged to a corrugated 
paper box measuring 6.75 by 8 by 6.75 inches 
high that had been externally covered with 

45 0.0007 inch thick aluminium foil The vermi- 
culite particles were of the same size distri- 
bution as the particles of Example 1. Hot 
(170°F.) petroleum wax C in an amount of 
4260 parts by weight was purcd into the 

50 container causing the vermiculite to rise to 
the top of the wax After the wax had solidi- 
fied, 20 ml. of a 50/50 isooctane/kerosene 
mixture was poured into the container and 
ignited. The container burned satisfactorily 

55 for 6 hours, when it was arbitrarily ex- 
tinguished. 

Example 4 
There was charged to a cylindrical paper 
container measuring 8 inches in diameter and 
60 6.5 inches in height, externally covered with 
0.00035 inch thick aluminium foil, 100 parts 
of expanded vermiculite. The particles had 
the following average size: 33% were larger 
than 0.26 inch and 67% were smaller than 



0.26 inch but larger than 0.18 inch. There 65 
was added to the container 3435 parts by 
weight of a 50/50 blend of hot petroleum 
wax C and wax B. the latter having an aver- 
age melting point temperature of about 
132°F. During addition of the wax, the 70 
vermiculite floated to the top of the liquid 
wax. After the wax had cooled to room 
temperature 20 ml of the isooctane/kerosene 
mixture was poured on the vermiculite and 
the container ignited. The container burned 75 
at a satisfactory rate for 7 hours. 

Example 5 
Into a six-ounce container there was added 
2 parts by weight of hollow glass spheres 
having an average diameter of about 100 80 
microns sold under the trade mark "Micro- 
balloons" and there was then added 100 parts 
of a wax mixture comprising a 50/50 blend 
of petroleum wax C and B that had been 
previously heated to 180°F. Addition of the 85 
hot wax to the container caused the balloons 
to float on the surface of the hot wax. A 
layer of the glass balloons formed on the - 
wax surface on cooling of the wax. Approxi- 
mately 3 ml. of a 50/50 inixture of gasoline 90 
and furnace oil starting fluid were added to 
the container and then the fluid was ignited 
by a lit match. The composition burned 
at a satisfactory rate. During the burning 
period the microballoons remained floating 95 
m the liquid wax. 

Example 6 
An eight inch diameter by 9.875 inch 
seamless cylindrical convolute cardboard 
container having a metal bottom was dipped 100 
into an aqueous solution of sodium silicate 
to coat the external portions thereof, re- 
moved from the solution and allowed to dry. 
There was charged to the resulting treated 
contained 0.17 pounds of dried perlite 105 . 
(41.6% being retained on a sieve having 
0.0234 inch or^nings, 30.8% being retained 
on a sieve having 0.0117 inch openings, 
19.6% being retained on a sieve having 
0.0059 inch openings, and 8% passing 110 
through the sieve with 0.0059 inch openings), 
and then there was charged 13.22 pounds of 
a hot wax mixture comprising a 50/50 blend 
of petroleum wax C and wax B that had 
been previously heated to about 170'R with 115 
stirring. Stirring was continued until all of 
the wax had been added to the container. 
During the wax addition the perlite particles 
floated on the exposed surface of the hot 
wax. After filling, the container was allowed 120 
to cool to room temperature and the wax 
solidified. A 15 ml. portion of a starting 
fluid comprising a 50/50 mixture of gasoline 
and diesef fuel was poured on the perlite and 
the starter fluid was ignited. The container 125: 
contents burned at a satisfactory rate for 
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about four hours before being arbitrarily dis- 
tinguished. 

WHAT WE CLAIM IS:— 

1. An article of manufacture comprising 
a fire resistant container having an open end 
and a heating composition consisting essen- 
tially.^ 90 to 99.9% by weight of a 
component containing 0.1 to 10% by weight 
a buoyant particulate material component 
in contact with said wax in said container. 
. 2. An article of manufacture as claimed 
in claim 1 wherein said fire resistant con- 
tamer is a cylindrical fire resistant paper fibre 
board or cardboard container externally 
covered with a light gauge metal foil. 
t 3. An article of manufacture as claimed 
in claim 1 or 2, wherein said container is a 
seamless cylindrical convolute cardboard 
container externally covered with an 
aluminium foil having a thickness between 
0.00035 and 0.0015 inch, said container hav- 
ing a metal bottom. 

4. An article of manufacture as claimed 
in claim 1, wherein said container is a seam- 
less paper or cardboard container externally 
coated with a fire resistant coating which is 
a fire resistant paint or sodium silicate or 
ammonium dihydrogen phosphate. 

5. An article of manufacture as claimed 
m any preceding claim, wherein the buoyant 
particulate material component is partially 
embedded in that portion of the wax com- 
ponent adjacent the open end of the con- 
tamer. 

t 6. An article of manufacture as claimed 
in any preceding claim, wherein said wax 
component has a melting point temperature 
range of from about 100° to 200°F; 
. 7 - An article of manufacture as claimed 
in any preceding claim, wherein the amount 
of wax component is from 97 to 99 per cent 
by weight and the amount of buoyant par- 
ticulate material component is from 1 to 3 
per cent by weight and is cork, vermiculite 
or pumice. 



8. An article of manufacture as claimed 
in any preceding claim, additionally contain- 
ing an ignitible wick disposed in said wax 
component having an end portion accessible 
for ignition. 

9. An article of manufacture as claimed 
m any preceding claim, wherein the buoyant 
particulate material has an average particle 
size between 0.005 and 1.0 inch, 

. 10. An article of manufacture as claimed 
in any preceding claim, wherein said bouyant 
particulate material component comprises 
expanded vermiculite having an average 
particle size between 0.01 and 0.3 inch. 

11. An article of manufacture as claimed 
m any of claims 1 to 9, wherein said buoyant 
particulate material component comprises 
ground cork having an average particle size 
between 0.01 and 0.3 inch. 
. 12. An article of manufacture as claimed 
m any of claims 1 to 9, wherein said buoyant 
particulate material component comprises 
expanded perlite having an average particle 
size between 0.01 and 0.1 inch. 

13. An article of manufacture as claimed 
in claim 12, wherein the amount of wax 
component is from about 95 to about 99.9 
per cent and the balance is expanded perlite. 

14. An article of manufacture as claimed 
in claim 1 and substantially as hereinbefore 
described with reference to any of the 
Examples. 

15. A method for the protection of grow- 
ing crops and plants against cold weather 
damage by the burning of a heating com- 
position as defined in any of the preceding 
claims in the proximity of said crops and 
plants. * 

MICHAEL BURNSIDE & COMPANY 
Chartered Patent Agents, 
75 Victoria Street, 
London, S.W.L 
Agents for the Applicants. 
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